Abstract. In paper the existence of solutions for rst and second order impulsive neutral functional di erential inclusions in Banach spaces is investigated. The results are obtained by using a xed point theorem for condensing multivalued maps due to Martelli and the semigroup theory.
Introduction
The necessity of study of impulsive functional di erential equations is caused by t h e fact that they are an adequate mathematical apparatus for simulation of processes and phenomena subject to short-time perturbations during their evolution. The perturbations are performed discretely and their duration is negligible in comparison with the total duration of the processes and phenomena. That is why they are considered to take place \momentarily" in the form of impulses. The theory of impulsive di erential equations has been developing considerably, see the monographs of Bainov and Simeonov 1], Lakshmikantham et al 12] , and Samoilenko a n d P erestyuk 16]where numerous properties of their solutions are studied, and a detailed bibliography i s g i v en.
Section 3 is concerned with the existence of solutions for the rst order initial value problem for neutral functional di erential inclusions with impulsive e e c t s a s d dt y(t) ; g(t y t )] 2 F(t y t ) t 2 J = 0 T ] t 6 = t k k = 1 : : : m (1.1) yj t=t k = I k (y(t ; k )) k = 1 : : : m (1.2) y(t) = (t) t 2 ;r 0]
where F : J C( ;r 0] E ) ;! 2 E is a bounded, closed and convex valued multivalued map, g : J C( ;r 0] E ) ;! E is a given function, 2 C( ;r 0] E ) (0 < r < 1) 0 = t 0 < t 1 < : : : < t m < t m+1 = T I k 2 C(E E ) ( k = 1 2 : : : m ) are bounded functions, yj t=t k = y(t + k ) ; y(t ; k ) y (t ; k ) and y(t + k ) represent t h e left and right limits of y(t) at t = t k , respectively and E a real Banach space with norm j j . For any continuous function y de ned on ;r T ] ; f t 1 : : : t m g and any t 2 J, we denote by y t the element o f C( ;r 0] E ) de ned by y t ( ) = y(t + ) 2 ;r 0]: Here y t ( ) represents the history of the state from time t ; r, up to the present t i m e t.
In Section 4 we study second order impulsive neutral functional di erential inclusions of the form d dt y 0 (t) ; g(t y t )] 2 F(t y t ) t 2 J = 0 T ] t 6 = t k k = 1 : : : m where f g I k I k and are as in problem (1.1)-(1.3), I k 2 C(E E ) a n d 2 E.
Recently an extension to functional di erential inclusions with impulsive e ects has been done by Benchohra et al 3] , 4]with the aid of the nonlinear alternative f o r m ultivalued maps and a xed point theorem for condensing multivalued maps due to Martelli. Other results on functional di erential equations without impulsive e ect can be found in the monograph of Erbe et al 7], Hale and Verduyn Lunel 9], Henderson 10] , and the survey paper of Ntouyas 15] . This paper will be divided into four sections. In Section 2 we will recall brie y some basic de nitions and preliminary facts which will be used throughout Sections 3 and 4. In sections 3 and 4 we shall establish existence theorems for (1.1){(1.3) and (1.4){(1.7). Our approach i s based on a xed point theorem for condensing multivalued maps due to Martelli 14] . The results of the present paper extend and generalize some results in the literature on neutral functional di erential inclusions in the absence of the impulsive e ect. They are also an extension to the multivalued case of similar problems considered by the authors 5], in the single valued case, where the Schaefer's xed point theorem and the semigroup theory are used.
Preliminaries
In this section, we i n troduce notations, de nitions, and preliminary facts which a r e used throughout this paper. G is u.s.c. if and only if G has a closed graph (i.e. x n ;! x y n ;! y y n 2 G(x n ) imply y 2 G(x )). G has a xed point if there is x 2 X such that x 2 G(x):
In the following C C (E) denotes the set of all nonempty compact, convex subsets of E. A multivalued map G : J ;! C C (X) is said to be measurable if for each x 2 E the function Y : J ;! R de ned by
An upper semi-continuous multivalued map G : X ;! 2 X is said to be condensing 2] if for any s u b s e t B X with (B) 6 = 0 , w e h a ve (G(B)) < (B), where denotes the Kuratowski measure of noncompacteness 2].
We remark that a completely continuous multivalued map is the easiest example of a condensing map. For more details on multivalued maps see the books of Deimling 6 Step 1. N 1 (y) is convex for each y 2 . This is obvious since S F y is convex (because F has convex values).
Step 2. N 1 maps bounded sets into relatively compact sets in :
This is a consequence of the L 1 -Carath eodory character of F: As a consequence of Steps 1 and 2 and (H4) together with the Arzela-Ascoli theorem we can conclude that N : ;! 2 is completely continuous multivalued and therefore, a condensing map.
Step 4. N has a closed graph. Let y n ;! y h n 2 N(y n ) and h n ;! h . We shall prove that h 2 N(y ). h n 2 N(y n ) means that there exists v n 2 S F yn such that for each t 2 J h n (t) = (0) ; g(0 (0)) + g(t y nt ) + 
